IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Carl W. Gerst, III, et al 

Appl.No.: 10/693,626 

Filed: Oct. 24, 2003 

For: LIGHT PIPE ILLUMINATION SYSTEM AND METHOD 

Art Unit: 2876 

Examiner: Allyson N. Trail 

Docket No.: C03-006 (210736.00041) 



RESPONSE TO COMMUNICATION RE APPEAL AND NOTICE OF NON- 
COMPLIANT APPEAL BRIEF 



MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In response to the Communication re Appeal ad Notice of Non-Compliant Appeal Brief 
dated January 1, 2009, the Applicants submit the following amendments and remarks. 
Communication re Appeal 

The Communication re Appeal indicates that the appeal is dismissed because the brief 
was filed more than two months from the date of filing the notice of appeal, and no extension of 
time was obtained. 

This is incorrect. 

37 C.F.R. 1.136(a)(3) provides the following: 

"A written request may be submitted in an application that is an 
authorization to treat any concurrent or future reply, requiring a petition for an 
extension of time under this paragraph for its timely submission, as incorporating 
a petition for extension of time for the appropriate length of time . An 
authorization to charge all required fees, fees under § 1.17, or all required 
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Appl. No. 10/693,626 

Response Dated Feb. 6, 2009 

Response to Office Action of January 8, 2009 

extension of time fees will be treated as a constructive petition for an extension of 
time in any concurrent or future reply requiring a petition for an extension of time 
under this paragraph for its timely submission." 

37 C.F.R. 1.136(a)(3) also provides that: 

Submission of the fee set forth in § 1.17(a) will also be treated as a 
constructive petition for an extension of time in any concurrent reply requiring a 
petition for an extension of time under this paragraph for its timely submission." 

Written authorization "to treat any concurrent or future reply, requiring a petition for an 
extension of time under this paragraph for its timely submission, as incorporating a petition for 
extension of time for the appropriate length of time" has been filed in this application. The 
Applicants refer to the conclusion sections of the responses filed on April 22, 2008, and on Nov. 
26, 2007 as examples of this authorization. 

At the time of filing of the Appeal Brief, the Applicants, moreover, paid the extension 
fee. The payment of the fee is a constructive petition for an extension of time, as provided in the 
above-referenced regulation. 

A petition for an extension of time has clearly been filed, and the Applicants respectfully 
request that the dismissal be withdrawn. 

Non-Compliant Appeal Brief 

The Applicants believe that the Brief as filed on Oct. 20, 2008 meets the requirements of 
37 C.F.R. 41.37. However, in the interest of forwarding prosecution, the Applicants submit 
herewith an amended appeal brief. In this brief, the number "VIII" has been deleted from the 
section entitled "Conclusion". The Appendixes have been numbered VIII, IX, and X, as 
suggested in the notice. 
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Appl. No. 10/693,626 

Response Dated Feb. 6, 2009 

Response to Office Action of January 8, 2009 



Conclusion 

In view of the amendments and the foregoing remarks, the Applicants respectfully 
request that the appeal process be reinstated, and that the attached Appeal Brief be considered. 

No fees are believed necessary for entry of this response. However, the Commissioner is 
authorized to charge any fees under 37 CFR § 1.17 that may be due on this application to 
Deposit Account 17-0055. The Commissioner is also authorized to treat this amendment and 
any future reply in this matter requiring a petition for an extension of time as incorporating a 
petition for extension of time for the appropriate length of time as provided by 37 CFR § 
136(a)(3). 

Respectfully submitted, 
Carl W. Gerst, III, et al 



Dated February 6, 2008 By: /Terri S. Flvnn/ 

Terri S. Flynn 
Quarles & Brady LLP 
Reg. No. 41,756 
Attorney for Applicant 
411 East Wisconsin Avenue 
Milwaukee, WI 53202-4497 
(414) 277-5229 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Before the Board of Patent Appeals and Interferences 



Applicants: Carl W. Gerst, III, et al. 

Appl.No.: 10/693,626 

Filed: Oct. 24, 2003 

For: LIGHT PIPE ILLUMINATION SYSTEM AND METHOD 

Art Unit: 2876 

Examiner: Allyson N. Trail 

Docket No.: C03-006 (210736.00041) 



APPELLANT'S BRIEF ON APPEAL 



MS Appeal Brief - Patents 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 1 3 - 1 450 

Sir: 

Appellants, having filed a timely Notice of Appeal in the above-identified patent 
application, hereby submits this brief. 



I. REAL PARTY IN INTEREST 

The present application is assigned to Cognex Technology and Investment Corp., 

a corporation having a place of business at Mountain View, CA. 

II. RELATED APPEALS AND INTERFERENCES 
There are no related appeals or interferences. 

III. STATUS OF CLAIMS 

Claims 1-35 are currently pending in the subject patent application. In the final 

office action dated February 22, 2008, claims 1,3,5- 8, 23, 24, 26 - 28, 30 - 33, and 35 
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were rejected under 35 U.S.C. Section 102(e) as unpatentable over Fukumoto, U.S. 
Patent 6,621,065. Claims 4 and 25 have been rejected under 35 U.S.C. Section 103(a) as 
unpatentable over Fukumoto in view of Hattersley, U.S. Patent Publication 
2002/0000472. Claims 9, 10, 29, and 34 have been rejected under 35 U.S.C. 103(a) as 
unpatentable over Fukumoto in view of Patel, U.S. Patent Publication 2003/0080189. 

Claims 1 1 - 22 have been indicated as allowable. Claim 2 has been objected to, 
but as allowable if rewritten in independent form. This appeal is taken with respect to 
claims 1, 3 - 10, and 23 - 35, which are set forth in Appendix A hereto. 

IV. STATUS OF AMENDMENTS 

The application was filed with 35 claims on October 24, 2003. All amendments 

to the claims have been entered. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

As noted above, claims 1, 3 - 10, and 23 - 35 are the subject of this appeal. Of 
these, claims 1, 23, 30, and 34 are independent claims. 

Each of the independent claims is directed to an illuminator for illuminating a 
subject that is imaged by an imaging sensor. Each of the claims recite a ring light source 
that communicates with a light pipe. The light pipe includes a tip that is adapted to 
project an illumination pattern. The illumination pattern can provide a low-angle dark 
field illumination pattern, a high-angle bright field illumination, or can be configured to 
illuminate a reduced area with respect to the field of view of the camera to allow for 
improved aiming of the camera. 

Referring now to Figs. 1, 3 and 4; page 6, lines 6 - 8; and page 8 lines 6 - 26 of 
the application as filed, the light pipe (142, 420) is an "extended barrel of light 
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transmissive material" which acts as a "wave guide for visible and near visible light". A 
ring light source (334, 410) directs the light through the light pipe (340, 420). Light is 
transmitted through the light pipe 142 and onto an underlying surface that includes an 
area of interest 130. 

Claims 1 and 34 specifically recite that the tip of the light pipe is adapted to 
project a low-angle dark field illumination pattern. Referring still to Figs. 1, 3 and 4, to 
provide this illumination pattern, the tip (144, 340, 430) is angled, typically at an angle of 
no more than approximately 45 degrees with respect to the surface, or no more than 45 
degrees to the optical axis, which causes internal reflection within the light pipe that 
projects a low-angle dark field illumination. (Page 6, lines 7 - 12). The light is reflected 
inwardly toward the central optical axis of a camera (page 3, lines 1 1 - 1 3) to provide the 
low angle illumination (page 8, lines 20 - 21). An external bright field illuminator (450 
or 460) can also be provided. 

Claim 23 requires a tip that is adapted to project a high-angle bright field 
illumination. Referring now also to Fig. 5, here again a light pipe (520) is shown 
communicating optically with a ring illuminator (512). The bright field illumination 
pattern is produced by a tip (522) at the end of the pipe (520) that is rounded or flat. The 
tip (522) can also include a diffusing surface texture for enhanced scatter of bright field 
light (see page 1 1 , lines 1 7 - 20). 

Claim 30 recites an illumination pattern that covers a reduced area with respect to 
the field of view. The illumination pattern highlights an aiming location. This 
illumination pattern is discussed at page 3, lines 14-19 of the application, which 
describes an illumination field created by shaping the light pipe in a particular shape. 
The light pipe limits the field of view, so that the camera sensor rejects data outside of the 
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illumination field. Referring now also to Fig. 9, an example is shown. Here, the light 
pipe 904 is constructed to have a rectangular cross section which restricts the native field 
of view of the sensor. (Page 13, lines 15 - 19). In this example, the light pipe 904 is used 
to project a pattern similar in shape to a bar code being read. Because of the illumination 
pattern, a user is prompted to align the pattern with the code being read. The user 
receives immediate feedback as to the location of the field of view, which conforms to 
the outline of the subject bar code. (Page 13, lines 20 - 25) 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Whether claims 1, 3, 5 - 8, 23, 24, 26 - 28, 30 - 33, and 35 are unpatentable under 
35 U.S.C. Section 102(e) over Fukumoto, U.S. Patent 6,621,065? 

Whether claims 9, 10, 29, and 34 are unpatentable under 35 U.S.C. 103(a) over 
Fukumoto in view of Patel, U.S. Patent Publication 2003/00801 89? 

Whether claims 4 and 25 are unpatentable under 35 U.S.C. Section 103(a) over 
Fukumoto in view of Hattersley, U.S. Patent Publication 2002/0000472? 

VII. ARGUMENT 

A. Prior Art References . 

As discussed above, independent claims 1, 23, and 30 are rejected as anticipated 
by Fukumoto, U.S. Patent 6,621,065. Independent claim 34 is rejected as unpatentable 
under 35 U.S.C. 103(a) over Fukumoto in view of Patel, U.S. Patent Publication 
2003/0080189. These references are discussed below. To limit the issues, the Hattersley 
reference, which has been cited only in the rejection of dependent claims, is not 
discussed. 
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1 . The Fukumoto Reference . Fukumoto discloses an imaging probe, specifically 
designed to be mounted to a three-dimensional tester through a mounting block 1 2. In 
the probe, a light reflected from a subject to be imaged is transmitted through an object 
lens 24, is condensed by a focusing lens 26, and is focused on an imaging sensor 27. 
(Col. 4, lines 2-5) Two light sources are provided for illuminating the subject: a ring 
illumination source 13 and a down projection illumination source 31. (Fig. 2) 

The ring illumination source 13 is mounted on an annular frame 71 at a distal end 
of a housing 1 1 of the imaging device, and "surrounds the object lens 24" (col. 5, lines 6 - 
7; Fig. 2). Light emitted from the ring illumination source 13 is directed through a 
diffusing plate 74, to provide uniform illumination from the source 13 (See column 5 
lines 15 -18; Fig. 5 A). 

The light emitted from the down projection illumination source 3 1 is directed to a 
mirror 42 which in turn directs the light through the lens 24. This light is also directed 
through a diffusing plate 33 (Fig. 2) to provide uniform brightness (Col. 5, lines 20 - 22). 

All of the light projected from the illumination sources in the imaging probe is 
therefore diffused, e.g. spread out over a large area, not concentrated (Concise Oxford 
English Dictionary, Oxford University Press, 2004; see also Websters New Universal 
Unabridged Dictionary, Barnes & Noble Publishing, 2003 (spread or scatter widely); The 
American Heritage Dictionary, Dell Publishing, 2001 (widely spread or scattered). The 
specification, moreover, specifically states that the purpose of the diffusing elements is to 
provide uniform illumination light (col. 5, lines 15 - 22). 

2. The Patel Reference . The Patel reference discloses a bar code reader that 
includes lasers or light emitting diodes that assist in aiming of the disclosed imaging 
system. (Paragraph 11) 
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B. Argument 

1. Rejection of Independent Claims 1, 23, and 30 . Claims 1, 23, and 30 have 
been rejected as anticipated under 35 U.S.C. Section 102(e) by Fukumoto. Fukumoto, 
however, fails to disclose all of the elements of claims 1, 23, and 30. Therefore, the 
rejection of independent claims 1, 23, and 30 and the associated dependent claims is 
improper and should be reversed. 

a. Fukumoto Fails to Disclose a Light Pipe . As described above, independent 
claims 1, 23, and 30 each recite a light pipe . As described in the specification, a light 
pipe is a device that includes an "extended barrel of light transmissive material". The 
pipe acts as a "wave guide for visible and near visible light". Light, therefore, is clearly 
directed through a light pipe. This definition, moreover, is the commonly understood 
definition of the term, as found, for example, in Websters New Universal Unabridged 
Dictionary, Barnes & Noble Publishing, 2003, which defines a light pipe as "an elongated 
transparent medium, such as an optical fiber, for transmitting light". (See Evidence 
Appendix) 

Fukumoto, does not disclose a light pipe, as recited in each of the rejected 
independent claims. Fukumoto does not disclose any pipe that is constructed of a light 
transmissive material. Fukumoto, in fact, does not disclose any pipe that is capable of 
transmitting light. Fukumoto does not disclose any pipe that functions as a waveguide. 
Fukumoto, therefore, cannot anticipate any of the independent claims 1, 23, and 30, and 
the rejection of these claims and associated dependent claims should be overturned for 
this reason. 



QBACTIVE\6553668.1 



-6- 



b. Fukumoto Fails to Disclose A Ring Light Source Communicating Light 
through a Light Pipe . Independent claims 1, 23, and 30 further recite a ring light source 
communicating with a light pipe, e.g. a ring light source that communicates optically with 
a light pipe to transmit light into and through the pipe. As described above, Fukumoto 
discloses a ring illumination source 13 that is mounted to a distal end of a chassis 71. 
Referring to Fig. 5 A and column 5 lines 15-18, light from the illumination source 13 is 
not directed through any light pipe, but is rather communicated through a diffusing plate 
74. Fukumoto neither discloses nor suggests communicating light from a ring light 
source and through a light pipe. 

c. Fukumoto Fails to Disclose a Tip Adapated to Project a Pattern of 
Illumination . Each of the independent claims 1, 23, and 30 further recite the limitation 
that the light pipe includes a tip adapted to project an illumination pattern . With respect 
to claims 1 and 34, the tip is specifically angled to provide a low-angle dark field 
illumination pattern on the underlying surface, particularly of light exiting the tip. With 
respect to claim 23, the tip is adapted to project a high-angle bright field illumination 
pattern with respect to the subject. With respect to claim 30, the tip is adapted to provide 
an illumination pattern that covers a reduced area with respect to the field of view to aid 
in aiming of the device. 

As discussed above, Fukumoto fails to disclose a light pipe, and further fails to 
disclose a ring light source in communication with the light pipe. As Fukumoto fails to 
disclose a light pipe, this reference cannot disclose a light pipe that includes a tip adapted 
to project an illumination pattern . On the contrary, as discussed above, the illumination 



QBACTIVE\6553668.1 



-7- 



ring 13 disclosed by Fukumoto communicates only with a diffuser that is specifically 
intended to provide uniform illumination. 

With respect to claims 1 and 23, the Examiner asserts that, because the probe can 
be "employed at any angle" (citing the background section at col. 1, lines 49 - 50), the tip 
of the light pipe 13 can be adapted to project either high-angle bright field illumination 
pattern or low angle dark field illumination pattern with respect to the subject . This is not 
the case. 

As described above, dark field illumination is illumination at a low angle (forty- 
five degrees or less) with respect to the surface of the subject . The purpose of "swaying 
the imaging probe", as discussed at col. 1, lines 54 - 57, is not to adjust the angle of 
illumination with respect to the surface of the subject, but to allow "any imaging 
direction". Adjusting the angle of the probe does not adjust the angle of illumination, 
because all of the optical components of the probe, including the illumination ring 13, the 
object lens 24, and the sensor 27, are adjusted together. In use, the subject is aligned with 
the lens 24. The illumination ring 13 remains in exactly the same position relative to the 
lens, and to the subject, irrespective of the angle of the probe. The angle of the light with 
respect to the subject, therefore, does not change at all. Angling the probe cannot 
produce bright or dark field illumination. 

Angling the imaging device of Fukumoto, moreover, cannot result in directing the 
light at any particular angle with respect to the surface of the subject, since the light has 
been intentionally diffused . 

With respect to claim 30, the Examiner asserts that "the light pipe 13 reduces the 
field of view of the image sensor. Without the light pipe 13, the illumination provided by 
the ring of light would not be contained." 
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The issue here, however, is not whether the illumination is "contained", but 
whether the field of view is reduced. The field of view is the portion of the subject that 
can be imaged by the sensor, and therefore that is visible to the sensor at a particular 
position and orientation. As can be clearly seen from Fig. 2 of Fukumoto, the subject is 
viewed through the lens 24, which determines the field of view. The ring illumination 
source 13 surrounds the housing of the lens 24. The ring illumination source 13 and 
associated housing 1 1 therefore cannot in any way affect the field of view. 

Fukumoto, therefore, fails to disclose any light pipe that includes a tip adapted to 
project an illumination pattern. Fukumoto fails to disclose any light pipe that produces a 
dark field illumination. Fukumoto fails to disclose any light pipe that reduces the field of 
view of the image sensor. In view of these distinctions, the rejection of these claims 
under 35 U.S.C. Section 102(e) is inappropriate, and the Applicants respectfully request 
that the rejection be withdrawn. 

2. Rejection of Independent Claim 34 . The rejection of independent claim 34 
under 35 U.S.C. Section 103(a) as unpatentable over Fukumoto in view of Patel, U.S. 
Patent Application 2003/0080189, is improper and should be reversed. 

Claim 34 recites a ring light source communicating with a light pipe. The light 
pipe includes a tip adapted to project a low-angle dark field illumination pattern on a 
subject being illuminated. As discussed above with reference to claims 1, 23, and 30, 
Fukumoto does not disclose a light pipe, communicating light through a light pipe, or 
communicating light through a tip of a light pipe. The Patel reference is cited only for 
disclosing light emitting diodes for aiming, and does not rectify any of the problems with 
the Fukumoto reference discussed above. 
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Therefore, claim 34 is patentable over the cited combination for the same reasons 
as set forth above with respect to Claims 1, 23, and 30. The rejection of claim 34 under 
35 U.S.C. Section 103 is improper and should be reversed. 



CONCLUSION 

In view of the arguments above, the Applicants respectfully submit that the 
rejection claims 1, 3 - 10, and 23 - 35 is improper. Fukumoto, as discussed above, fails to 
disclose a light pipe. Fukumoto fails to disclose a ring light source that communicates 
with a light pipe. Fukumoto fails to disclose a light pipe having a tip that is adapted to 
provide an illumination pattern. Fukumoto, therefore, fails to provide a proper basis for 
rejection under either 35 U.S.C. Section 102, or 35 U.S.C. Section 103. In view of the 
cited distinctions, therefore, the Appellants respectfully request that the rejection be 
overturned. 



Respectfully submitted, 




Terri S. Flynn 
Registration No. 41,756 
Quarles & Brady LLP 
41 1 East Wisconsin Avenue 
Milwaukee, WI 53202-4497 
(414) 277-5000 
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VIII. CLAIMS APPENDIX 

1 . An illuminator for illuminating a subject that is imaged by an image 
sensor comprising: 

a first ring light source arranged around a perimeter of a predetermined shape 
communicating with a first light pipe defining a hollow tube having a cross-section with 
the predetermined shape, the first light pipe defining an inner lumen through which the 
sensor views the subject and the light pipe including a tip adapted to project a low-angle 
dark field illumination pattern on the subject; and 

an electronic controller that selectively controls predetermined portions of the first 
ring light source to project a variable light around the perimeter. 

3. The illuminator as set forth in claim 1 wherein the predetermined shape 
defines a circle. 

4. The illuminator as set forth in claim 1 wherein the predetermined shape 
defines a rectangle. 

5. The illuminator as set forth in claim 1 wherein the perimeter of the 
predetermined shape defines a shape that reduces a field of view of the image sensor. 

6. The illuminator as set forth in claim 1 wherein the predetermined shape 
defines a curved shape. 

7. The illuminator as set forth in claim 1 wherein the predetermined shape 
defines a shape conforming to dimensions of a predetermined subject. 

8. The illuminator as set forth in claim 1 wherein the first light pipe and the 
first ring light source are each mounted on a handheld scanning appliance. 
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9. The illuminator as set forth in claim 8 further comprising a set of light 
sources that each project a beam at a predetermined point with respect to the subject to 
thereby assist aiming of the image sensor at the subject. 

10. The illuminator as set forth in claim 1 further comprising a set of light 
sources that each project a beam at a predetermined point with respect to the subject to 
thereby assist aiming of the image sensor at the subject. 

23. An illuminator for illuminating a subject that is imaged by an image 
sensor comprising: 

a ring light source arranged around a perimeter of a predetermined shape 
communicating with a light pipe defining a hollow tube having a cross-section with the 
predetermined shape, the light pipe defining an inner lumen through which the sensor 
views the subject and the light pipe including a tip adapted to project a high-angle bright 
field illumination pattern with respect to the subject. 

24. The illuminator as set forth in claim 23 wherein predetermined shape 
defines a circle. 

25. The illuminator as set forth in claim 23 wherein predetermined shape 
defines a rectangle. 

26. The illuminator as set forth in claim 23 wherein the perimeter of the 
predetermined shape defines a shape that reduces a field of view of the image sensor. 

27. The illuminator as set forth in claim 23 wherein the predetermined shape 
defines a shape conforming to dimensions of a predetermined subject. 

28. The illuminator as set forth in claim 23 wherein the light pipe and the ring 
light source are each mounted on a handheld scanning appliance. 
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29. The illuminator as set forth in claim 23 further comprising a set of light 
sources that each project a beam at a predetermined point with respect to the subject to 
thereby assist aiming of the image sensor at the subject. 

30. An illuminator for illuminating a subject that is imaged by an image 
sensor having a field of view comprising: 

a ring light source arranged around a perimeter of a predetermined shape 
communicating with a light pipe defining a hollow tube having a cross-section with the 
predetermined shape, the light pipe defining an inner lumen through which the sensor 
views the subject and the light pipe including a tip adapted to project an illumination 
pattern with respect to the subject; and 

wherein the illumination pattern covers a reduced area with respect to the field of 
view whereby an aiming location is highlighted by the illumination pattern. 

3 1 . The illuminator as set forth in claim 30 wherein the light pipe includes a 
tip adapted to project a high-angle bright field illumination. 

32. The illuminator as set forth in claim 30 wherein the light pipe includes a 
tip adapted to project a low-angle dark field illumination. 

33. The illuminator as set forth in claim 30 wherein the light pipe is mounted 
on a handheld scanning appliance. 

34. An illuminator for illuminating a subject that is imaged by an image 
sensor comprising: 

a first ring light source arranged around a perimeter of a predetermined shape 
communicating with a first light pipe defining a hollow tube having a cross-section with 
the predetermined shape, the first light pipe defining an inner lumen through which the 
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sensor views the subject and the light pipe including a tip adapted to project a low-angle 
dark field illumination pattern on the subject; and 

a bright field illuminator located external to the light pipe. 

35. The illuminator as set forth in claim 34 wherein the bright field illuminator 
comprises a ring coaxial with the light pipe. 
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light-plane (lit'plan'), n. a lightweight passenger air- 
pUmewTh relatively limited performance capability. 
[1920-25; light 2 + (mr)plane] 

light' pollution, 1- unwanted or harmful light, as 
ftmn bright street lights or neon signs. 2. Asrron. art.fi- 
ciaUllumination of &e sky that sets a limit on .the .fiunt- 
ness of stars that can be observed or pnotograpnea 
[1970-75J 

light'PrOOf (Ut'proofO. adj. impervious to "grit: a 
ligMprWft^ ^riridge [1920-25; ught' + -proof] 
light' quan'tum. Physics, photon. [1920-25] 
light-rail (Ut'ral'), adj. of or pertaining to a local rail 
rapid transit system using large single passenger cars, 
raflroad-type signals, and. usually, private nghts-of- 
way. [1975-80] 

lights (lits), n.pl the lungs, esp. of sheep. P'g 3 - e *£ 
[115^12007 ME i ihte, lightes, n. use of hht light 2 ; cf 

LUNG] . 

lightship (lit'ship'), n. a ship attC horedin a ^for 
location and displaying or flashing a very bright light tor 
Ihe guXce of ships 5 as in avoiding dangerous areas. 
Abb! *: LS [1830-40; light 1 + ship] 

lifcht' Show', a form of entertainment consisting 
Tefly of constantly changing patterns of light and cok£ 
usually accompanied by music and sound effects. [1965- 
70] 

light-SOme> (Ut/sam), odj- . 1- Hght, esp m form^ ^ap- 
plarance, or movement; airy; T buoyant; agile, nim- 
ble- graceful. 2. cheerful; gay; hghthearted. 3. trivo 
rous^hangeable. [1350-1400; M^Mesu^n^ MHG 
Uhtsam). See ught*. -some 1 ] -light'sonwly. aav. 
~— |ight'*ome»ness. n. 

li2ht.SOme ? (lit'sam), adj. 1- emitting or reflecting 

'S^inoui 2. r^^^SSS^ oS 
ri400-50; late ME iygHfesum. Sec light , -some j 
L|feht'some.|y. *d». -light' some-ness. n. 
lights' OUt'. 1. Chiefly Mil a signal, usually by drum 
or bugleXt all or ceriin camp or barracks 
to be extinguished for the night. 2. bedtime. [1865-70] 

light-StrUCk (lit/strukO. adj. Photog ^/^^ 
lite) damaged by accidental exposure to light. [1880-85] 
llffht' ta'ble. a table that has a translucent top il- 
iSnLted From below and is used typically for making 
tracings or examining color transparencies, 
lifcht' ther'apy, Med therapeutic exposure to fuU- 
sfeSrum IrtifS light that simulates sunlight ^sed to 
tSnt various conditions, as seasonal affect.ve disorder. 
Also called phototherapy. 

Ii*ht.ti£ht (Ut'tif), adj. Chiefly Brit lightproof 
' m0%f ™ght* + tight, on the model of watertight, 
airtight, etc.] 

light' valve'. Elect a light-transmitting device hav- 
ing transmissions that vary in accordance with an elec- 
tric inpXa7 voitage. current, or an electron beam, used 
chfefly for recorling sound on motion -picture film. 
[1925-30] 

lirflt' verse', verse that is written to entortem, 
amuse, ^ please, often by the subtlety of its form rather 
than by its literary quality. 

light' weight', Naut See light displacement. 

[1765-75] . 
tiffht-weight (lit'wat'), adj. 1- light in weight _ Z. 
bSng Ugnter in weight, texture, etc.. than another item 
KiI5 S identical use quality, or function: a light- 
ZtXV^^ht^t aid; for^^truc^ 
3. without seriousness of purpose; trivial or trilling: 
tightwe^ht reading. 4. of or pertaining to a 1 ight- 
weight:1 He's the new lightweight contender » 
hors^. esp. a hunter) able to carry up to }&> { b V5 Jgh 
-n 6. a person of less than average weight. 7. Infor- 
m^I a oerson who is of little influence, ^portance, or 
Effect ST boxer or other oontestont^intorme^ 



agalloch. [1325-75; ME ligne aloes < ML lignum aloes 
wood of the aloe. See lign-, aloe] 



Kane den Fr len'y»), n.. pi ii&ws <\€nz, Fr. Jgi^y*). ^ 
'^SwKtcLaL^./uni^ 

2 2558 millimeters, divided into 12.douziemes usea 
mainly to gauge the thickness of a movement. 2. line 
(def. 44). [< F: line 1 ] 

lig-ne-OUS (lig'ne as), adj. of the nature of or resern^ 
bling wood; woW [1620-30; < L ligneus of wood. See 

LIGN-. -EOUS] m 

lignK a combining form meaning "wood," used m the 
formation of compound words: hgniform Also, hgno-, 
esp^before a vowels [ < U comb, form repr. lignum 
wood] r 
li**ni-form (Ug'na formO. adj. having the form ^ot 
woS; resembling wood, as a variety of asbestos. [1790- 
1800; ligni- + -form] 
lig*ni*fy (lig'na f i'>, -««*U -fy-in«- — v.t 
l^rt into wood cause to become woody. — v.u 2. to be- 
^eTooToT^oody. [1820-30; l,gn«- 4- -«] -4«'ni- 
fi-ca'tion. n. 

Hg«nin (lig'nin), n. 1. Bot an organic substance that, 
with cellulose, forms the chief part of woody tissue^ 2. 
Pa%rmaking. impure matter found in wood pulp. 
[1815-25; lign- + -IK*] 

lig'hin SUl'fonate. .Chem. a brown powder consist- 
uTg of a sulfonate salt made from waste hquor o the s£ 



and as a source of vamlUn. Also called hg-iw-sui m-w™ 



Hg-fM»*SUt<f 

(iig'na sul'fa nat'). 

lignite (lig'nit), n. a soft coal, usually dark brown. 
oflTn having a d stinct woodUke texture, and ^termed - 
ate in density and carbon content ^^^^c ^ 
minous coal. [1800-10; ligh- + -rreM -lig-nit-ic ^Ug 

nit'ik), adj. 

Hg'nite wax / . See montan wax. 

lig-niV«or*OUS (lig niv'ar as), adj. xylophagous. 
[1820-30; ligni- + -vorous] 
ligno-. var. of Hgni-: lignocellulose. 

lig*nO*caine (Hg'na kanO, n. Pharm. "Cocaine. 
ria?0-?5 ligno- + (xyio)caiae an earlier name (ugno- 
i^tt L ve«ion ofW); for -coine, see lioocacne] 

adj. 

lig-num Vi-tae (Ug'nam vi/te, ve/U), > either of two 
tfopfeal American ^teees, Guaiacum officinal* ot^ G san^ 
turn of the caltrop family, having very hard, heavy 
wood 2. the wood of such a tree, used for making pul- 
^blocks, mallet heads, bearings, etc. 3^ ^ ^everal 
otLr trees yielding a similar hard wood [158o-95, < 
NU LU name of the tree, lit., wood of hfe] 
lig-ro-in (Ug'ro in), a. a nammable mixture of hydro- 
carbons thaf boils at from 20;G to 135"C. obtained from 
petroleum by distillation and used as a solvent. Also, 
lig'ro-ifte. [1880-85; orig- obscure] 
lig/ snail' (Ug)- See banded Florida tree snaiL 

lig-u-la (lig'ya la). P L A3M <- le/) « 4as - I 'o BO R^ Z ^ 0 J' 

a tonguelike or strap-sKaped part or organ 2. Bot hg- 
ul? n ?L750-60; < n1 special use of ]^^^ 
shoeitrap, equiv. to l X -™^t,»^ ldr 
-uio ule] ~4i«'u-lar. adj. — lt*'u-loid'. adj. 

Hg.u-late (Hg/ya lit. -Jat/). adj. J- »»^°S£S3£S&3 
ligula. 2- having the shape of a strap. Also, lig-u-ia teo 
(lig'ya la'tid). {1745^5; uguUa) + -ate J 
lig-ule {lig'yool). n. Bot. 1. a thin, membranous out- 
Sowtii froli the base of the blade of most gjf^^j^ 
SrVshaped corolla as ,in the ^ay Howers of the headof 
certain composite plants. [1595-1605, < b iiguia, se« 
ligula] 



of a 
grass section; 
B. stem; 

C. leaf blade; 

D, leaf sheath 




S b 8 eVwee^fea[he^ a ^T^t 
a professional boxer weighing between 126 and 135 lb. 
(56.7-61 kg). [1765-75; light* + weight] 
littht.WOOd (lit/wood^ -obd), n. Southern US. i. Also 
fatwood. kindling. 2. resinous pine wood used 
for kindling. [1675-85; LIGHT 1 + WOOD 1 
lieht-year (ht'yer'. -yer'), n. I. Astron. the distance 
traversed by light in one mean solar year, about 5 ; 88 
^46 g trilUon km): u^ m umUn m^asunng 
stellar distances. Abbr • It-yr 2. WlWJ- 
great distance, esp. in development^ or Progress The new 
Computer is light-years ahead oftheoldone^ h a ^very 
long Ume: It's been light-years since I ve seen my cnna 
hood friends. [1885-90] 
llgn-. var. of ligni- before a vowel: lignite. 
lign-al-oes (li nal'oz, lig-). n. (used with a singular v.) 



< LGk ligyrion a kind of precious stonej 
U-gU-ri-a Gi gy^^M ^ a region in NW Italy. 
1 881 982; 2099 sq. mi- (5435 sq. km;. 

U-gU«H«an (U gy6br/e an), n. 1- an apparenUy Indo- 
Eu^peln language used in ancient ; times abn^ NW 

S^rif ^=aS- {^f^U^TU 
Ugu'rlan Republic the republic in NW toly set up 

by Napoleon in 1797, incorporated into France m 1805. 

and united with the Kingdom of Sardinia in 1814. 
Ugu'Han Sea', a part of the Mediterranean between 

Corsica and the NW coast of Italy. 

buUon See the fall key ioside the front c over. 
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